Lens epithelium supports axonal regeneration of retinal ganglion cells in a coculture model in vitro.
The purpose of this study was to determine whether the lens epithelium influences the survival or axonal growth of regenerating retinal ganglion cells. The optic nerves of adult albino rats were injured in order to induce axonal regeneration, and axon growth was then studied in retinal explants in the presence of cocultivated lens capsules carrying living epithelial cells. In the first series of experiments, cocultivation of retinal explants with lens epithelium in immediate proximity resulted in penetration of fibers into the lens epithelium, indicating that it supported axonal growth. In the second series of experiments, co-explants were placed 0.5-1.0mm from each other. The numbers of outgrowing retinal axons were determined both with respect to the retinal eccentricity and the topological relationship with the lenticular co-explant. The Wilcoxon matched-pairs signed-rank test was used to determine if the numbers of axons differed significantly between four regions of the explants. Significantly more axons grew out from the retinal edge facing the lenticular explant than from its opposite side, indicating that the lens epithelium supports axon growth. The numbers of surviving retinal ganglion cells in culture were determined after retrograde prelabelling with a neuroanatomical tracer. The number of fluorescent ganglion cells within the retinal explants did not significantly differ between the groups (Mann-Whitney test). These findings indicate that the lens epithelium influences both the amount of axonal regeneration and the direction of growth without affecting the survival rate of retinal ganglion cells in vitro.